INCANDESCENT SAPORS AND GASES          537
be seen at once to be useless. For, according to that equation, when a stationary condition has been reached, the vibrations of the ions must have the same period as that of the incident force X. But this will not explain one of the chief characteristics of fluorescence, namely this, that fluorescent light is of a different color from that of the light most strongly absorbed.
Fluorescence is to be looked upon as a case of luminescence which is due to certain special (chemical) changes whose cause is to be found in the illumination to which the body is exposed. The mathematical equations thus far given would therefore need to be considerably extended.*
6. The Broadening of the Spectral Lines due to Motion in the Line of Sight.t — If the natural vibrations of the ions were altogether undamped, they would nevertheless give sharp spectral lines only when their centres of vibration remained at rest. But since this centre is within the molecule, and since, according to the kinetic theory, the molecule is moving hither and thither with great velocity, the vibration produced by the ions must, according to Doppler's principle, be of somewhat variable period, i.e. the spectral lines cannot be perfectly sharp.
If an ion which has the period T moves toward the observer with the velocity z>, then, according to Doppler's principle, the light which comes to the observer has the period
.....    (26)
in which c is the velocity of light in the space between the ion and the observer.    Since the index of refraction of gases differs
*No satisfactory theory has yet been brought forward. That of Lommel (Wied. Ann. 3, p. 113, 1878) has been compared with experiment by G. C. Schmidt (Wied. Ann. 58, p. 117, 1896) and has been found faulty.
f This question was first treated by Ebert (Wied. Ann. 36, p. 466, 1889). Accordiner to his calculations the difference of path over which interference can bein the flame of a substance of little mass, small conducting power, large surface, and large emissive power. But according to Rubens (Wied. Ann. 69, p. 588, 1899) the Auer burner is probably chemically active for
